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Abstract of JP200237271 1 
PROBLEM TO BE SOLVED: To 
provide a liquid crystal display device 
wherein one backlight operates a 
plurality of liquid crystal display panels. 
SOLUTION: A light source 105 is 
disposed on the side of a light guide 
plate 106 and the two or more liquid 
crystal display panels 108 and 109 are 
provided on the different surfaces 110 
and 1 1 1 of the light guide plate 106. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by including the light guide plate to which the 
light on which it was projected from said light source is led, and two or more liquid crystal display 
panels installed on the field where said light guide plates differ while arranging the light source and 
said light source to the side. 

[Claim 2] The liquid crystal display characterized by including the liquid crystal display panel of a 
pair installed in the location which does not overlap a ****** flat- surface target on the front face of 
the light guide plate of the monotonous mold to which the light on which it was projected from said 
light source is led, and said light guide plate, and a rear face while arranging the light source and said 
light source to the side. 

[Claim 3] The light source and the light guide plate of the monotonous mold to which the light on 
which it was projected from said light source is led while arranging said light source to the side, The 
liquid crystal display panel of a pair installed in the location which overlapped the ****** flat- 
surface target on the front face of said light guide plate and the rear face is included. And said light 
guide plate The liquid crystal display characterized by having the reflecting layer which turns a 
reflector to the interior at the tooth back of said liquid crystal display panel while intervening in the 
middle of the liquid crystal display panel of said pair. 

[Claim 4] While intervening in the middle of the light source, the 1st light guide plate to which the 
light on which it was projected from said light source is led while arranging said light source to the 
side, the 2nd light guide plate installed independently of said 1st light guide plate, and said 1st light 
guide plate and said 2nd light guide plate The liquid crystal display characterized by including the 
light guide junction member which draws and relays light from said 1st light guide plate to said 2nd 
light guide plate, and the liquid crystal display panel installed on said 1 st light guide plate and said 
2nd light guide plate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of the back light used for these liquid 
crystal display panels in more detail about the liquid crystal display which has two or more liquid 
crystal display panels. 
[0002] 

[Description of the Prior Art] In the conventional liquid crystal display, one back light was installed 
in one liquid crystal display panel. Drawing 1 1 is the side elevation showing the electronic 
equipment containing the conventional liquid crystal display. In this drawing, electronic equipment 
100 is equipped with two liquid crystal displays 102 and 103 in the case 101 of a cube type. These 
liquid crystal displays 102 and 103 are constituted including the light sources 105 and 105 which 
project light 104 and 104, the light guide plates 106 and 107 to which the light 104 and 104 on which 
it was projected from the light sources 105 and 105 is led, and the liquid crystal display panels 108 
and 109 which display an alphabetic character, a graphic form, etc. by using as a back light light 
drawn with light guide plates 106 and 107. 

[0003] Although these light sources 105 and 105 are cold cathode tubes with a long and slender half- 
telescopic configuration, LED (Light-emitting Diode: light emitting diode) may be used for others. 
The light sources 105 and 105 are arranged along the side face of light guide plates 106 and 107 in 
which it has the shape of a rectangle of a flat mold. Light guide plates 106 and 107 are formed of the 
transparent polycarbonate member. The crimp (illustration abbreviation) which diffuses a light guide 
plate 106 and the light 104 and 104 passing through the inside of 107 is formed in the bases 110 and 
110 of light guide plates 106 and 107. Moreover, the reflecting plates 112 and 112 which prevent 
that the diffused light 104 and 104 penetrates light guide plates 106 and 107, and escapes outside are 
installed in the tooth backs 1 1 1 and 111 of light guide plates 106 and 107. These reflecting plates 
112 and 1 12 consisted of white sheet-like polyester film, and have covered the tooth back 1 1 1 of 
light guide plates 106 and 107, and the 1 1 1 whole. The liquid crystal display panels 108 and 109 are 
installed in the front- face [ of light guide plates 106 and 107 ] 113, and 113 side, and are located in 
reflecting plates 112 and 1 12 on a light guide plate 106 and 107 in the field of the opposite side. The 
screens 114 and 115 of the liquid crystal display panels 108 and 109 are located in the transverse 
plane 116 and rear face 1 17 of a case 101, respectively, and can be seen from the outside. 
[0004] In this electronic equipment 100, the light 104 and 104 on which it was projected from the 
light sources 105 and 105 advances from that side face into a light guide plate 106 and 107. The light 
104 and 104 which advanced being refracted between the top face 118 and base 1 10, it is led and 
they diffuses the inside of a light guide plate 106 and 107. Moreover, diffusion of this light is 
promoted by the crimp of light guide plates 106 and 106. Moreover, light is reflected by reflecting 
plates 112 and 112 and the tooth back 111 of light guide plates 106 and 106 and the transparency by 
the side of 1 1 1 are inhibited. The diffused light illuminates the liquid crystal display panel 108,109, 
and acts as the back light. 

[0005] In addition, as electronic equipment 100 which has the liquid crystal display panels 108 and 
109 on such the front reverse side, the cellular phone 100 of the folding type which can receive an 
electronic mail is known, for example (refer to drawing 12 ). There are some which have the sub 
display panel 109 which tells reception of the Maine display panel 108 which is an original display 
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screen, and mail in this cellular phone 100 (refer to drawing 12 (a) and (b)). Since the Maine liquid 
crystal display panel 108 is closed in the state of folding, this cellular phone 100 is arranged so that 
the sub liquid crystal display panel 109 may be installed in the rear- face 117 side of a case 101, may 
be folded up and can be seen from the outside also in the condition (refer to drawing 10 (b)). 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional liquid 
crystal displays 102 and 103, since the light sources 105 and 105 were needed according to the 
number of the liquid crystal display panels 108 and 109, there was a trouble that power consumption 
became large inevitably. Moreover, since fixed thickness was shown also in liquid crystal displays 
102 and 103, when the liquid crystal display panels 108 and 109 had been arranged at the front flesh 
side of electronic equipment 100, there was a trouble that the thin shape-ization became difficult. 
Especially, in a portable electronic device, the request of lightweight-izing and thin-shape-izing is 
strong, and also in order to respond to these needs, while stopping power consumption and 
miniaturizing a dc -battery, it is necessary to attain thin shape-ization of a display device in recent 
years. However, in Prior-art common sense, as mentioned above, usually one back light is installed 
in one liquid crystal display panel 108,109 (as other examples, LED is installed in the carbon button 
of a cellular phone for every carbon button, for example.), and generally the liquid crystal display 
which has two or more liquid crystal display panels was not considered. 

[0007] Then, this invention is made in view of the above, and it aims at offering the liquid crystal 
display which has two or more liquid crystal display panels while thin-shape-izing and lightweight- 
izing of electronic equipment are possible. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, while the liquid 
crystal display which is this invention arranges the light source and said light source to the side, it is 
characterized by including the light guide plate to which the light on which it was projected from 
said light source is led, and two or more liquid crystal display panels installed on the field where said 
light guide plates differ. In this invention, the light on which it was projected from the light source is 
drawn with a light guide plate, and illuminates two or more liquid crystal display panels installed on 
the field where these light guide plates differ. Thereby, two or more liquid crystal display panels 
with a single back light can be provided with light. 

[0009] Moreover, the liquid crystal display which is this invention is characterized by including the 
liquid crystal display panel of a pair installed in the location which does not overlap a ****** flat- 
surface target on the front face of the light guide plate of the monotonous mold to which the light on 
which it was projected from said light source is led, and said light guide plate, and a rear face while 
it arranges the light source and said light source to the side. In this invention, the light on which it 
was projected from the light source is drawn with a light guide plate, and illuminates the liquid 
crystal display panel installed in both sides of this light guide plate. The liquid crystal display panel 
which turned to the direction which is different from each other by this with a single back light can 
be provided with light. 

[0010] Moreover, while the liquid crystal display which is this invention arranges the light source 
and said light source to the side The liquid crystal display panel of a pair installed in the location 
which overlapped the ****** flat-surface target on the front face of the light guide plate of the 
monotonous mold to which the light on which it was projected from said light source is led, and said 
light guide plate, and the rear face is included. And said light guide plate is characterized by having 
the reflecting layer which turns a reflector to the interior at the tooth back of said liquid crystal 
display panel while intervening in the middle of the liquid crystal display panel of said pair. In this 
invention, the reflector formed in the interior of a light guide plate reflects light towards a liquid 
crystal display panel. Even if it is the case where a liquid crystal display panel is installed in the 
location which overlaps superficially by this, the brightness of a liquid crystal display panel can be 
raised. 

[001 1] Moreover, while the liquid crystal display which is this invention arranges the light source 
and said light source to the side While intervening in the middle of the 1st light guide plate to which 
the light on which it was projected from said light source is led, the 2nd light guide plate installed 
independently of said 1st light guide plate, and said 1st light guide plate and said 2nd light guide 
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plate It is characterized by including the light guide junction member which draws and relays light 
from said 1st light guide plate to said 2nd light guide plate, and the liquid crystal display panel 
installed on said 1st light guide plate and said 2nd light guide plate. In this invention, a light guide 
junction member relays the light which was projected from the light source and passed through the 
1st light guide plate to the 2nd light guide plate. Thereby, a back light can be supplied to two or more 
display panels according to the single light source. 
[0012] 

[Embodiment of the Invention] Hereafter, it explains to a detail, referring to a drawing per this 
invention. In addition, this invention is not limited by the gestalt of this operation. Moreover, what 
can usually carry out the design change of this contractor shall be contained in the component of the 
gestalt of operation shown below. 

[0013] (Gestalt 1 of operation) Drawing 1 is the perspective view showing the liquid crystal display 
concerning the gestalt 1 of implementation of this invention, and drawing 2 is the side elevation of 
the liquid crystal display indicated to drawing 1 . In this drawing, the same sign is given to the same 
component as the above-mentioned conventional liquid crystal display, and the explanation is 
omitted. The liquid crystal display 1 is constituted including the single light source 105, the single 
light guide plate 106, a reflecting plate 112, and two liquid crystal display panels 108 and 109. That 
is, this liquid crystal display 1 supplies light to two liquid crystal display panels 108 and 109 with 
one back light. One side 108 of this liquid crystal display panel is installed in the front- face 113 side 
of a light guide plate 106, and other one side 109 is installed in the tooth-back 1 1 1 side. Thereby, this 
liquid crystal display 102,103 has the liquid crystal display panel 108,109 of a pair on that front 
reverse side. Here, the liquid crystal display panel 108,109 is installed in the location which does not 
overlap mutually, i.e., a superficially different location, when the flat light guide plate 106 is 
superficially seen from an one side side. Moreover, parts other than the part in which it is on the 
front rear face of a light guide plate 106, and the liquid crystal display panel 108,109 was installed 
are covered with reflecting plates 112 and 112 without the clearance, in order to prevent the leakage 
of the light from the light guide plate 106 interior. In addition, these reflecting plates 112 and 1 12 all 
have the shape of a rectangle. 

[0014] In the gestalt 1 of this operation, the light source 105 projects light 104 to a light guide plate 
106. Incidence of the light 104 on which it was projected is carried out to the side face of a light 
guide plate 106, and it advances into a light guide plate 106. The light which advanced diffuses the 
inside of a light guide plate 106 in the crimp (illustration abbreviation) which was drawn, being 
refracted between a top face 118 and a base 110, and was prepared in the base 1 10. At this time, 
reflecting plates 112 and 112 carry out total reflection of this light, and inhibit the transparency from 
the light guide plate 106 interior. Thereby, light 104 illuminates the liquid crystal display panel 
108,109 from a back side side, and acts as a back light. 

[0015] According to the gestalt 1 of this operation, since a liquid crystal display 1 supplies light to 
two liquid crystal display panels 108,109 with one back light, it can save labor that power 
consumption. Moreover, since the number of the one half of the conventional technique is sufficient 
also for a back light, a liquid crystal display 1 can attain low cost-ization. The effectiveness is large 
when using a cold cathode tube expensive as the light source 105 especially. 

[0016] In addition, in the gestalt 1 of this operation, although the number of the light sources 105 is 
one, with the back light using two or more light sources, two or more light sources may be used to a 
single light guide plate (refer to drawing 3 ). This liquid crystal display 1 is using one back light 
effective in two or more liquid crystal display panels 108,109 about two or more liquid crystal 
display panels 108,109 as compared with the conventional technique two or more back lights' having 
been used, and it is because the description is in the point of attaining that laborsaving. 
[0017] Moreover, in the gestalt 1 of this operation, although the light source 105 is a cold cathode 
tube, you may be the light emitting device of LED, and a hot cathode tube and others. Moreover, in 
the gestalt 1 of this operation, although the number of the liquid crystal display panels 108,109 is 
two, as long as arrangement on a light guide plate 106 is possible, they may be a number beyond it 
(refer to drawing 4 ). Moreover, in the gestalt 1 of this operation, although the light guide plate 106 
is equipped with the reflecting plate 1 12 in order to inhibit the loss by transparency of light, it may 
be the reflective film which this reflective member was restricted to neither plate-like part material 
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nor a sheet- like member, but was formed in the front face 111,118 of a light guide plate 106 of 
vacuum evaporationo. 

[0018] Moreover, in the gestalt 1 of this operation, although the configuration of a light guide plate 
106 has the shape of a rectangle of a flat mold, as long as the liquid crystal display panel 108,109 can 
be installed, they may be configurations, such as a polygon of a flat mold, and a round shape. 
Furthermore, the configuration of a light guide plate 106 does not need to be a uniform flat mold, as 
long as a light guide is possible. For example, when the configuration of electronic equipment 1 is 
irregular, in order to adjust the location of the liquid crystal display panel 109 for the configuration 
of a light guide plate 106 according to the configuration of a case 101, it is good also as a 
configuration where thickness 2 was partially formed for the spacer-purpose (refer to drawing 5 ). 
Moreover, the configuration of a light guide plate 102 is good also as a curved-surface configuration 
by the design-request (refer to drawing 6 ). 

[0019] (Gestalt 2 of operation) Drawing 7 is the perspective view showing the liquid crystal display 
which is the gestalt 2 of operation concerning this invention. In this drawing, the same sign is given 
to the same component as the above-mentioned conventional liquid crystal display, and the 
explanation is omitted. The liquid crystal display 3 is constituted including the light source 105, a 
light guide plate 4, the liquid crystal display panels 108 and 109, and reflecting plates 112 and 1 12. 
This light guide plate 4 has the shape of a rectangle of the flat mold which is a single gestalt. A light 
guide plate 4 has the middle reflecting layer 6 which consists of a reflective member uniformly 
formed in the middle of the light-guide layers 5 and 4 which consist of a transparent polycarbonate 
member about the flat surface of a light guide plate 4. Light-guide layers 5 and 4 have the crimp 
(illustration abbreviation) which makes the field by the side of this middle reflecting layer 6 diffuse 
light. Moreover, the liquid crystal display panel 108,109 is installed in the front flesh side of a light 
guide plate 4. These liquid crystal display panels 108,109 are arranged in the location which overlaps 
superficially, and when a light guide plate 4 is superficially seen from an one side side, they are 
installed in the location which laps mutually. 

[0020] In the gestalt 2 of this operation, the light source 105 projects light from the side-face side of 
a light guide plate 4. In advancing into a light guide plate 4, the light 104 on which it was projected 
is separated by the middle reflecting layer 6 at a front-face 113 and tooth-back 111 side. And it is 
drawn light 104 being refracted in the light- guide layer 5 in a light guide plate 4, and is diffused in 
the crimp (illustration abbreviation) prepared in the middle reflecting layer 6 side of a light guide 
plate 4. At this time, the middle reflecting layer 6 of a light guide plate 4 reflects light towards the 
liquid crystal display panel 108,109, and has the role which raises the brightness of the liquid crystal 
display panel 108,109 with a crimp. Thereby, light 104 illuminates the liquid crystal display panel 
108,109 from the back side side, and acts as a back light. 

[0021] According to the gestalt 2 of this operation, the middle reflecting layer 6 which a light guide 
plate 4 has acts so that the brightness of the liquid crystal display panel 108,109 may be raised with a 
crimp. Therefore, as described above, the liquid crystal display panel 108,109 overlaps superficially, 
and is installed, and when the reflecting plates 112 and 112 over the whole back side of the liquid 
crystal display panel 108,109 cannot be installed, it has useful effectiveness at the point which can 
raise especially the brightness of the overlapping part. In addition, in the gestalt 2 of this operation, 
although it goes across the middle reflecting layer 6 all over a light guide plate 4 and it is formed, 
when a display panel 102,103 overlaps partially, it may be partially formed only between the display 
panels 102,103 installed in that location that overlaps superficially (refer to drawing 8 ). 
[0022] (Gestalt 3 of operation) Drawing 9 is the perspective view of the electronic equipment 
containing the liquid crystal display which is the gestalt 3 of operation concerning this invention, and 
drawing 10 is the side-face sectional view showing the configuration of the liquid crystal display 
which the electronic equipment indicated to drawing 9 contains. In this drawing, the same sign is 
given to the same component as the above-mentioned conventional liquid crystal display, and the 
explanation is omitted. In the gestalt 3 of this operation, electronic equipment 7 is a wrist watch 7. 
This wrist watch 7 is included with the body 9 which has the Maine display 108, the attached section 
12 connected to a body 9 by the connection 1 1 while having the sub display 109, and the band 
sections 14 and 12 fixed to a body 9 and the attached section 12 by pins 13 and 11, and is 
constituted. Here, the display 108,109 which this body 9 and the attached section 12 have is the 
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liquid crystal display panel 108,109 of a liquid crystal display 15. 

[0023] The liquid crystal display 15 is constituted including this liquid crystal display panel 108,109, 
a light guide plate 106,107, and reflecting plates 1 12 and 112, and these form 1 set of units 16 and 17 
with the liquid crystal display panel, the light guide plate, and the reflecting plate. The liquid crystal 
display 15 has 2 sets of these units 16 and 17. These units 16 and 17 are mutually connected by the 
connection 1 1 in the edge of a light guide plate 106,107. This connection 1 1 covers the light guide 
junction member 18 which draws and relays light, such as glass fiber, by the reflecting layer 19 
which reflects light, and is constituted. Moreover, the light source 105 which projects light on the 
light guide plate 106 of the liquid crystal display panel 108 which is the Maine display 8 is installed 
in the body 9 interior. This light source 105 is arranged along the side face of this light guide plate 
106. 

[0024] In the gestalt 3 of this operation, the light 104 on which it was projected from the light source 
105 advances into the light guide plate 4 of a body 9, and it is reflected by the reflecting plate 1 12 
and it illuminates the liquid crystal display panel 108 which is the Maine display 8. Moreover, the 
light which passed through the inside of the light guide plate 106 of a body 9 advances into a 
connection 1 1, is drawn by this connection 1 1 and advances into the light guide plate 107 of the 
attached section 12. It is reflected by the reflecting plate 1 12 and this light illuminates the liquid 
crystal display panel 109 which is the sub display 10. Thereby, a different liquid crystal display 
panel 108,109 which became independent according to the one light source 105 can be illuminated. 
Since light can be relayed between the light guide plates 106,107 which change with light guide 
junction members 18 according to this configuration, light can be supplied with one back light also 
to the separate liquid crystal display panel 106,107. Moreover, since according to this configuration 
the light which passed the first light guide plate 106 can be led to the following light guide plate 107 
and can be used as a back light, the light 104 from the light source 105 can be used effectively. 
[0025] 

[Effect of the Invention] According to the liquid crystal display which is this invention, as explained 
above, the light on which it was projected from the light source is drawn with a light guide plate, and 
since it illuminates two or more liquid crystal display panels installed on the field where these light 
guide plates differ, it can provide two or more liquid crystal display panels with a single back light 
with light. Moreover, since the back light consists of single light guide plates when a liquid crystal 
display panel is installed in the same location on a flat surface, a liquid crystal display can be thin- 
shape-ized. Moreover, according to the liquid crystal display which is this invention, the light on 
which it was projected from the light source is drawn with a light guide plate, and since the liquid 
crystal display panel installed in both sides of this light guide plate is illuminated, it can provide with 
light the liquid crystal display panel which turned to the direction which is different from each other 
with a single back light. 

[0026] Moreover, according to the liquid crystal display which is this invention, since the reflector 
formed in the interior of a light guide plate reflects light towards a liquid crystal display panel, even 
if it is the case where a liquid crystal display panel is installed in the location which overlaps 
superficially, it can raise the brightness of a liquid crystal display panel. Moreover, according to the 
liquid crystal display which is this invention, since a light guide junction member relays the light 
which was projected from the light source and passed through the 1st light guide plate to the 2nd 
light guide plate, it can supply a back light to two or more display panels according to the single light 
source. 

[Translation done.] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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